Introduction. The optimal classification of eating disorders has been a matter of considerable debate. The present paper tackles this issue using cluster analysis with large independent samples of eating-disorder patients.
INTRODUCTION
Since the original key papers in the 1870s on what is now known as anorexia nervosa, a number of new terms have been introduced to describe a range of clinical conditions akin to anorexia nervosa. Russell's (1979) seminal paper on bulimia nervosa heralded a new wave of terminology to describe a related clinical problem, which shared some of the features of anorexia nervosa, but in which the dominant phenomenon centred around so-called 'binge eating '. Nylander (1971) was one of the first authors to draw attention to the concept of a continuum of eating disorders in his research on dieting and feeling fat in a Scandinavian teenage school population. Button & Whitehouse (1981) extended such thinking in their study of British female college students. They identified a substantial number of young women who had many of the symptoms of anorexia nervosa without fulfilling strict criteria. They suggested that anorexia nervosa may be somewhat the tip of the iceberg and introduced the term 'subclinical anorexia nervosa ' to describe this group. Holmgren and co-workers (1983) examined the entire eating-disorders spectrum, and introduced a continuum model of eating disorders (the ABC model), which included the so-called ' anorexic-like ' patients. Szmukler (1983) also recognized this group, but preferred the term ' partial syndrome '. Such partialness of disorder also applies to bulimic disorders, as exemplified by the term ' binge-eating disorder' in which binge eating is present, but without the accompanying compensatory behaviours associated with bulimia nervosa. It is now widely recognized that there is a spectrum of problems aligned to the two major disorders. The current DSM system (APA, 1994) favours the term ' eating disorder not otherwise specified ' often abbreviated as 'EDNOS'. This is a catch-all diagnosis which covers any eating disorder of clinical severity, the symptomatology of which does not meet criteria for anorexia nervosa or bulimia nervosa. The ICD-10 (WHO, 1992) contains the terms atypical anorexia nervosa and atypical bulimia nervosa to cover broadly the same range of disorders.
The diagnostic criteria for eating disorders used within the DSM and ICD systems tend to be based on clinical opinion and consensus. There are, however, variations and uncertainties even in relation to the definition of key features within these systems, such as bingeing and low weight. Overall, classification of the eating disorders is unsatisfactory, not least because in many clinical series a substantial proportion of patients have to be consigned to the residual category, EDNOS.
The question arises of whether prevailing diagnostic categories reflect the natural groupings of patients who seek help for eating problems. Empirical study of the patterns occurring in the real world may provide a useful commentary upon our familiar and well-used diagnostic concepts. Both factor analysis and cluster analysis have been used for many years by psychiatric researchers investigating problems of diagnosis (Everitt & Landau, 1998) . Recent examples of factor-analytic approaches to diagnostic questions within the field of eating disorders are the studies by van der Ham et al. (1997) and Williamson et al. (2002) . While factor analysis reveals patterns among variables, cluster analysis focuses on groupings of individuals. In the field of eating disorders, four relevant recent studies have used cluster analysis with eating-disorder patients. Hay et al. (1996) used cluster analysis to investigate the classification of bulimic disorders in a community sample of 250 young women. Stice & Agras (1999) subtyped 265 patients with bulimia nervosa into two subgroups using cluster analysis. Their findings were subsequently replicated by Grilo et al. (2001) in a sample of 48 patients with bulimia nervosa. Cluster analysis was also used by Mizes & Sloan (1998) to investigate subgroups within a sample of 53 EDNOS patients presenting to psychotherapy clinics for the treatment of an eating disorder.
These studies provide some useful empirical indicators about the classification of eating disorders, but they have important shortcomings. They focus on specific diagnoses (Hay et al. 1996) , or subgroups of diagnoses (Mizes & Sloan, 1998 ; Stice & Agras, 1999 ; Grilo et al. 2001) rather than the entire spectrum of eating disorders. Samples have been small (van der Ham et al. 1997; Mizes & Sloan, 1998 ; Grilo et al. 2001) or based on non-clinical cases with doubtful relevance to clinical eating disorders (Bulik et al. 2000) .
Another approach to studying questions related to classification is called taxometrics. However, where the previously mentioned methods are exploratory, trying to uncover naturally occurring groups of subjects or variables, taxometrics uses predefined groups (e.g. diagnoses) and tries to determine whether these groups are actually discrete classes or concepts with a more dimensional quality. There are three recent studies applying taxometric methods to the eating-disorder classification (Gleaves et al. 2000a, b ; Williamson et al. 2002) . The study by Williamson and co-workers is unique in that it first applies both exploratory and confirmatory factor analysis and then taxometric methods in an attempt to shed more light on the problem of eating-disorder classification. In a similar vein, Crow et al. (2002) used stepwise discriminant analysis to distinguish between groups of patients (total n=385) with full and partial syndromes of anorexia nervosa, bulimia nervosa, and binge-eating disorder. They could differentiate the full syndromes from each other, but failed to discriminate the partial from the full syndromes for anorexia nervosa and binge-eating disorder. While these studies give important indications about the underlying structure of the presently used eating-disorder classification, they are of less value in illuminating questions about the natural groupings of eating-disorder patients.
Our approach to the classification of eating disorders has been based on cluster analysis (Everitt et al. 2001) . In the present study we attempted to explore natural groupings of patients who present to a wide range of eatingdisorder services. We used data on key diagnostic variables routinely collected on series of patients presenting to a number of centres in Sweden and to one centre in England. There was sufficient overlap between the assessment methods and variables studied in both countries to enable us to make relevant comparisons. Primary aims of the study were to : (1) compare the cluster solutions based on 10 key diagnostic variables from two similar but unrelated datasets of eating-disorder patients ; and (2) relate the most appropriate of these cluster solutions to the diagnostic eating-disorder classification of DSM-IV in order to explore the relevance of alternative diagnostic classifications.
METHOD Participants
Two samples of female patients from Sweden (n=631) and England (n=472) were used in the study.
The Swedish sample was collected within the framework of the Co-ordinated Evaluation and Research at Specialist Units for Eating Disorders in Sweden (CO-RED) Project. This is a longitudinal naturalistic study of the treatment of eating disorders at 15 specialist centres. The units offer a wide variety of treatment forms such as in-patient, day patient, out-patient, individual psychotherapy, family and group therapy, psychoactive drugs, expressive forms of treatment, etc. At the conclusion of the 6-year data collection period in December 2002, 946 patients with eating disorders were included in the project. In order to conduct appropriate cluster analysis patients with missing data on one or more of the 10 variables used in the study were excluded; this left 631 patients. In the majority of excluded cases (71 %) data were lacking on just one of the variables. The distribution of DSM-IV diagnoses was : anorexia nervosa, n=137 (22 . 8 %) ; bulimia nervosa, n=240 (39 . 9 %) ; binge-eating disorder, n=31 (5 . 2 %) ; and eating disorder not otherwise specified (EDNOS), n=193 (32 . 1 %). All subjects provided informed consent to take part in the CO-RED study. Age ranged from 14 to 49 years [mean (S.D.)=24 . 5 (6 . 4) years], and all participants were female. Mean duration of eating disorder at presentation was 8 . 2 years (S.D.=6 . 7 years).
The English sample came from Leicester, and was drawn from a series of patients referred to a specialized service for eating disorders within the British National Health Service. For some years the service has collected and electronically recorded standard clinical information on all patients assessed. This allowed for the identification of 890 potential participants. The data files and clinical records of these patients were used to extract data on the standard variables shared with the Swedish sample. Patients with missing data on one or more of the 10 standard variables, as well as those with a diagnosis other than an eating disorder were excluded in order to be consistent with the Swedish sample. This left 472 Leicester patients with complete data on all the relevant variables. Mean scores on clinical and demographic characteristics were very similar to another cohort of consecutive referrals to the same service previously published (Button et al. 1997) . The sample was, therefore, reasonably representative of patients referred to the service. The distribution of DSM-IV diagnoses was : anorexia nervosa, n= 82 (17 . 4 %) ; bulimia nervosa, n=163 (34 . 5%); binge-eating disorder, n=8 (1 . 7%) ; and eating disorder not otherwise specified (EDNOS), n=219 (46 . 4 %). Age ranged from 15 to 61 years [mean (S.D.)=25 . 1 (7 . 8) years].
There were no systematic differences in terms of eating disorder, psychiatric or background variables between cases with and without complete data.
Instruments
Two separate semi-structured interviews with similar variables were used to assess relevant diagnostic variables. In the Swedish sample the Rating of Anorexia and Bulimia Interview (RAB) was used (Clinton & Norring, 1999 ; Nevonen et al. 2003) . The RAB is a 56-item semi-structured interview with graded response formats covering a wide range of eatingdisorder symptoms, related psychopathology and background variables ; it generates operational DSM-IV eating-disorder diagnoses, and is widely used in Sweden. It has satisfactory internal consistency and inter-rater reliability ; kappa ranged from 0 . 47 to 0 . 92 (mean=0 . 74) for the variables used in the present study. In the British sample the Clinical Eating Disorders Rating Instrument (CEDRI) was used (Palmer et al. 1987) , a semi-structured interview similar to the RAB. It has demonstrated high interrater reliability, with kappa ranging from 0 . 73 to 1 . 0 (mean=0 . 90) for the variables used in the present study. From these instruments, 10 essential clinical variables for the diagnosis of eating disorders according to DSM-IV were selected from both the RAB and CEDRI for subsequent cluster analysis. These variables were: BMI, fear of weight gain, restriction of food intake, avoidance of fattening foods, binge eating, self-induced vomiting, abuse of laxatives, compulsive exercise, amenorrhoea, and body-image disturbance. The phrasing of questions on the two interviews was similar and response formats were identical with the exception of questions pertaining to binge eating (RAB, 5-point graded scale ; CEDRI, 4-point graded scale) and body-image disturbance (RAB, 3-point graded scale ; CEDRI, 4-point graded scale).
Procedure
Data for both the Swedish and English samples were collected by staff from participating units. Interviewers had long experience in the assessment of eating disorders in a clinical setting using the respective instruments. For the most part interviewers were either qualified psychiatrists or clinical psychologists, although other professionals, such as experienced nurses and social workers, also took part. Training of interviewers took place at participating units and/or at centrally arranged project meetings and workshops (in the case of the Swedish data). Administration of measures took place at initial diagnostic assessment prior to treatment, or in the case of the Swedish series within 2-4 weeks of commencing treatment at the latest.
Data analysis
Prior to computation of cluster analysis all variables were standardized, and standard scores were used for subsequent cluster analyses. Cluster analysis was conducted in a series of three steps using SLEIPNER (Bergman & El-Khouri, 1998 ), a statistical package for person-based analysis, focusing on cluster analysis. Although other more common packages for cluster analysis are available, such as SPSS, SLEIPNER has the ability to identify outliers that may otherwise distort the normative pattern of results, and allows for a more flexible way of conducting non-hierarchical cluster analysis based on the initial results of hierarchical methods. Separate cluster analyses were conducted on each sample. We did not combine data from the two series. This allowed for a comparison of the pattern of results in one sample against the pattern of results in the other.
RESULTS
Step 1 : Identification of outliers In the first step residual analysis was conducted to identify outliers. This is an important step in cluster analysis, since it allows for the exclusion of statistically eccentric cases that may obscure the more normative patterns in the data. The procedure resulted in the identification of 30 outliers in each of the two samples. Outliers were a diverse group without common identifying features. Examples were: normal or overweight patients with amenorrhoea, bulimics with relatively normal BMI who reported low levels of compensatory behaviour, bulimics who reported high levels of compensatory behaviour but who were grossly overweight, low-weight anorexics of the bulimic subtype who reported little in the way of caloric restriction, EDNOS patients with a high degree of laxative abuse, and EDNOS patients with clear binge-eating symptoms and compensatory behaviour but little body image disturbance. These outliers were excluded from subsequent cluster analysis.
Step 2 : Hierarchical cluster analysis In the second step hierarchical cluster analysis was computed using Ward's method. The resultant pattern of agglomeration was most interesting from five clusters down to two clusters. Results are presented in Table 1 .
Looking first at the Swedish sample, the largest group in the five-cluster solution was what could be termed ' generalized eating disorder ' (n=211). These patients presented with relatively normal BMI and relatively high levels of restriction, food avoidance, binge eating, vomiting, compulsive exercise and body-image disturbance, along with low levels of laxative abuse and amenorrhoea. The second largest cluster was labelled 'anorexics' (n=178), and was distinguished by amenorrhoea and low BMI, along with higher than average restriction and food avoidance, plus low levels of bingeing and vomiting. The third largest cluster was termed 'overeaters ' (n=94), and was characterized by high BMI, average bingeing, along with low levels of restriction, compensatory behaviour and amenorrhoea. The fourth largest cluster was labelled 'bulimics ' (n=90). These patients presented with the highest levels of binge eating, coupled with relatively average BMI, low restriction, and high levels of vomiting. The smallest cluster was termed 'laxative abusers ' (n=28), and was typified by relatively low BMI, high fear of fatness, high restriction, high levels of body-image disturbance, and markedly high levels of laxative abuse. A generally similar pattern was found in the English sample. The largest cluster comprised ' high-weight bingers ' (n=152) and was characterized by high BMI and binge eating, as well as low levels of restriction and compensation. Unlike the Swedish sample, the second largest cluster comprised what could be termed 'compulsive exercisers ' (n=93), and was typified by high levels of compulsive exercise and avoidance of fattening food, along with low levels of binge eating and compensation. The third largest cluster was termed 'anorexics' (n=76) and was characterized by high levels of amenorrhoea and low BMI, as well as low levels of binge eating and compensatory behaviour. The fourth largest cluster was labelled 'restricting bulimics ' (n=63) and was characterized by high levels of binge eating and vomiting, along with high restriction and food avoidance. Like the Swedish sample, the smallest cluster comprised 'laxative abusers ' (n=58), and was typified by markedly high levels of laxative abuse, along with high to moderate levels of pathology on most other variables.
When the two closest clusters were agglomerated at the four-cluster level in the Swedish sample, 'bulimics ' merged with 'overeaters ' to produce a cluster of 'high-weight bingers ' (n=184). These patients were characterized by high BMI, high levels of binge eating, and low levels of restriction and compensatory behaviour with the exception of vomiting which was moderate. In the English sample at the fourcluster level, 'compulsive exercisers ' combined with 'restricting bulimics ' to produce a new cluster that could also be described as ' generalized eating disorder' (n=156). This cluster was characterized by compulsive exercise, avoidance of fattening foods and restriction, along with above average levels of vomiting. Although levels of binge eating were around the mean for this group, examination of raw values indicated that 60 % of these patients were binge eating, and 39% were bingeing sufficiently frequently to meet DSM-IV criteria for bulimia nervosa.
When the next two closest clusters were agglomerated at the three-cluster level in the Swedish sample, ' laxative abusers ' merged with cases characterized by ' generalized eating disorder' (n=239). Because the former was such a small cluster the general pattern of results changed little, with the exception that the 'generalized eating disorder ' cluster as a whole now exhibited considerably higher levels of laxative abuse. In the English sample, the 'generalized eating disorder' cluster also merged with the small cluster of ' laxative abusers ' to produce a cluster of patients that further accentuated the 'generalized eating disorder' cluster (n=214), which now exhibited markedly higher levels of laxative abuse. Although the levels of binge eating in this cluster were near the mean, examination of raw scores indicated clear problems with this symptom (63 % of the group were bingeing, and 43% met binge-eating criteria for bulimia nervosa).
When only two clusters were left in the Swedish sample, cases with 'generalized eating disorder ' merged with the 'anorexics' to produce a cluster of 'restrainers' (n=417), characterized by moderately low BMI, along with relatively high restriction and food avoidance, plus moderately high levels of compulsive exercise and laxative abuse. In the English sample at the two-cluster level, cases with 'generalized eating disorder' merged with 'high-weight bingers ' to produce a cluster of 'overeaters ' (n=366).
Determination of the optimal number of clusters was based on both the interpretability of the specific cluster solution (i.e. how meaningful it appeared) and by using the variance ratio criterion (VRC ; Calinski & Harabasz, 1974) . The VRC is a statistical aid for determining an optimal number of clusters, and is computed by calculating a ratio of the total between group sum of squares (BGSS) to the total within group sum of squares (WGSS) in relation to number of (k) clusters and sample size (n). The formula used was :
According to this method a statistically optimal number of clusters is reached at the point where the graph peaks. In both samples the statistical optimum appeared to be around three or four clusters. In the English sample the VRC peaked at three clusters and then declined, whereas in the Swedish sample the VRC peak came at four clusters. Of these two solutions, the three-cluster solution was chosen for further analysis based on the VRC, and the interpretability of the solution. Although the four-cluster solution was also potentially interesting, it was not chosen for further analysis since the cluster of laxative abusers was relatively small and appeared to constitute more of a distinct subgroup of cases within the 'generalized eating disorder' category.
Step 3 : Non-hierarchical cluster analysis In the third step non-hierarchical cluster analysis using the relocation method was utilized to arrive at an optimal classification. This final step initially proceeded from the previous threecluster solution using Ward's method. Using an iterative algorithm each case was examined in relation to cluster centroids in order to arrive at the optimal allocation of cases for a three-cluster solution. Conceptually, this step is akin to rotation in factor analysis. When relocation analysis is used in cluster analysis it tends to yield more homogeneous and conceptually distinct clusters compared to hierarchical methods. Results of this procedure, which can be considered as the final cluster results, are presented in Table 2 .
Results of the non-hierarchical cluster analysis did indeed yield more homogeneous and distinct clusters. The three clusters were of more equal size. The ' bulimic ' aspect of the 'generalized eating disorder ' cluster in both samples was more evident in higher levels of binge eating compared to the hierarchical results. In many respects this cluster was now more classically bulimic and showed high levels of restriction and avoidance of fattening foods. Overall, the pattern of results in both samples after nonhierarchical cluster analysis was markedly similar. Nevertheless, there were some small differences between the two samples. English 'anorexics ' tended to exhibit more of the physical symptoms (i.e. a tendency towards lower BMI and greater degree of menstrual dysfunction), whereas as their Swedish counterparts tended to exhibit more behavioural symptoms (i.e. a tendency towards greater restriction, avoidance of fattening foods, compulsive exercise and disturbed body image). Swedish patients in the 'generalized eating disorder ' cluster tended to be characterized by high levels of binge eating and vomiting, while their English counterparts had a tendency to be somewhat more anorexic (i.e. engage in compulsive exercise and avoidance of fattening foods, as well as express a higher degree of weight phobia).
Finally, we compared the results of the nonhierarchical cluster analysis at step 3, with the original clinical diagnosis according to DSM-IV. Table 3 shows this comparison for each of the two samples.
There was a high degree of correspondence between the two samples and also substantial concordance between the clusters and clinical diagnosis. For the most part, patients with anorexia nervosa were found in the 'anorexic ' cluster, patients with bulimia nervosa were found in the 'generalized eating disorder' cluster, and binge-eating disorder patients were found amongst the 'overeaters '. However, the patients diagnosed as EDNOS did differ somewhat between the two series. In the Swedish sample EDNOS patients tended to fall into the 'overeater' and ' anorexic' clusters, whereas in the English sample EDNOS patients tended to be found in the 'overeater ' and 'generalized eating disorder' clusters. 
DISCUSSION
We have sought to contribute evidence relevant to the classification of eating disorders by examining natural groupings of patients on key diagnostic variables in two independent samples using cluster analysis. Strengths of the study were that samples were drawn from series of patients newly presenting to specialist eatingdisorder services in two countries -England and Sweden -and that they were analysed separately. Subjects were also assessed using interview schedules that were similar, yet not identical, which suggests that results are not due to some specific feature of the interview methodology, and hints at greater generalizability. However, since the samples were of patients presenting to secondary services, they may not be representative of all of those suffering from eating disorders in their respective communities. This is a weakness with regard to investigating the nature of eating disorders, but does, nonetheless, mean that the patterns found are likely to be of relevance to clinicians. Another weakness was the high number of patients excluded because of incomplete data, although examination of cases with and without complete data revealed no systematic bias in terms of eating disorder, psychiatric or background variables. Results suggested that a three-cluster solution with clusters of relatively equal size provided the most parsimonious classification of cases. The utility of the three-cluster solution was supported both statistically (i.e. using the VRC) and heuristically (i.e. the most interpretable). It also produced clusters with markedly similar groupings of patients in both samples using hierarchical and non-hierarchical techniques. Both samples generated a cluster that broadly corresponded to a diagnosis of anorexia nervosa without bingeing or vomiting. Membership of this 'anorexic ' cluster was associated with a clinical diagnosis of anorexia nervosa in 55 % of cases in the Swedish sample and 56% of the English sample. Conversely, of patients who received a clinical diagnosis of anorexia nervosa, three quarters fell into the ' anorexic' cluster and a quarter into the 'generalized eating disorder' cluster in both series. However, 40% of patients assigned to the 'anorexic ' clusters had received a clinical diagnosis of EDNOS.
The other two clusters were also similar between the two samples, and we felt justified in giving them the same labels namely, 'generalized eating disorder' and 'overeaters '. The distinction between these two clusters seemed to be mainly one of severity and weight. Patients assigned to the 'generalized eating disorder' cluster were rated as having more severe symptoms in almost every respect except weight. In broad terms, these clusters correspond to bulimia nervosa with restrictive tendencies and to a grouping of other states characterized by overeating and high weight. Of those subjects who had a diagnosis of bulimia nervosa, 61 % fell into the ' generalized eating disorder' clusters and conversely 62% of subjects in those clusters received a diagnosis of bulimia nervosa. Only relatively few of the subjects in either series had received a clinical diagnosis of 'binge-eating disorder', perhaps because of an inconsistency of practice as to whether or not to use this still provisional diagnostic category. Nevertheless, of the 38 subjects who did receive a clinical diagnosis of binge-eating disorder, 36 (94 %) were located in the 'overeaters ' clusters.
When interpreting these results it should be borne in mind that the labelling of clusters is as much an art as a science. The use of common labels in the final three-cluster solution does not imply identity between the data-sets, and alternative labels could be applied. Nevertheless, our common labels do emphasize the continuity and surprising similarity between two independent samples of eating-disorder patients.
Direct comparisons between our results and previous research are complicated by methodological factors. Previous studies using cluster analysis with eating disorders have used more restricted samples, focusing on the identification of subtypes, and are not strictly comparable (Hay et al. 1996; Mizes & Sloan, 1998 ; Stice & Agras, 1999; Grilo et al. 2001) . There are, however, some important similarities between our results and those of others who have used other methodological approaches. Using latent class analysis in a community sample of nonclinical cases, Bulik and co-workers (2000) found three general classes resembling anorexia nervosa, bulimia nervosa and binge-eating disorder. A similar conclusion could be drawn from Crow and co-workers (2002) , who showed that patients with partial anorexia nervosa and binge-eating disorder could not be readily differentiated from those with full syndromes. Williamson and co-workers (2002) , who examined the underlying structure of symptoms rather than groupings of individuals, found three factors : binge eating, fear of fatness/compensatory behaviour, and drive for thinness. They also performed taxometric analyses and found support for conceptualizing the bulimic disorders (bulimia nervosa and binge-eating disorder) as discrete syndromes, whereas the evidence concerning anorexia nervosa was inconclusive. A similar conclusion was drawn by Gleaves et al. (2000 b) , who found that bulimictype anorexia nervosa could be conceptualized on a continuum with bulimia nervosa but qualitatively distinguished from anorexia nervosa (restricting type). Nevertheless, the present results are somewhat at odds with the findings of van der Ham and co-workers (1997) who found that the occurrence of bulimic symptoms were of greater relevance for distinguishing patients than anorexic symptoms. However, van der Ham and associates examined a relatively small number of eating-disordered adolescents, the majority of which presented with anorexic forms of eating disorders, and focused on patterns of results over an extended period of time rather than initial clinical presentation, which might explain the apparent discrepancy.
Our analysis produced clusters that are recognizable from a clinical perspective. Although the results do not correspond precisely to the diagnoses generated by established diagnostic systems, they broadly support the distinction between anorexia nervosa (restricting type), and bulimia nervosa. In the present study, analyses of two large and distinct samples produced closely similar results. Patients presenting to differing eating-disorder services in different countries had clinical features that fell into very similar patterns. This cross-sample similarity suggests that the patterns of symptoms reflected in the clusters are likely to be found in other samples. However, this might not be the case if the samples were drawn directly from the community rather than from the clinic. Nevertheless, the replication of clusters within the present study does allow some confidence that they may be meaningful, and not just chance findings. They may provide a parsimonious description of the symptomatology of clinical eating disorders. However, description is different to diagnosis.
Clinical diagnosis is a tool for use in aiding prognosis and treatment choice. The best description of a complex set of features may well involve dimensions or factors. Nevertheless, diagnosis favours categories over dimensions so that clinicians may assign an individual unambiguously. Clusters too involve individual membership. But clusters are different to categories. Categories are defined by their boundaries -by the fulfilment or non-fulfilment of particular criteria in the case of formal diagnoses. In regard to some eating-disorder features, such as weight loss, a dimensional description is clearly optimal, but nevertheless a particular degree of weight or weight loss may need to be chosen as the boundary. Ideally, there should be a point of rarity at the boundary of diagnostic categories if it is not to be arbitrary. However, this ideal is often not the case, and may well not be so in this instance. Studies such as the present one may suggest alternative categorizations. Yet it is probably expecting too much in such a complex and poorly defined field as eating disorders for true categories to be ' discovered', or to reflect profound truths about underlying mechanisms. Rather they will need to be determined -provisionally -and then tested as to their utility (cf. Kendell & Jablensky, 2003) . On the whole, such decisions have tended to emerge from clinical experience, and have only sometimes been the result of systematic research. Nevertheless, empirical evidence should be able to help to inform the decision as to where appropriate boundaries should be drawn, and, perhaps as importantly, where they should not be drawn. Our present findings suggest that there may be a special problem in categorizing eating disorders other than anorexia nervosa. Our 'generalized eating disorder ' and ' overeating ' clusters seem to be distinguished mainly by severity and weight. Such a distinction is unlikely to support clear boundaries.
A system of classification should provide categories that are mutually exclusive andideally -they should also be collectively exhaustive. The present eating-disorder categories largely fail these tests (Palmer, 2003) . The categories overlap in practice, or are prevented from doing so only by arbitrary rules. Certainly over time an individual may move from one diagnosis to another. Furthermore, the eating-disorder diagnoses together cover the field only through the use of the wide catch-all category of EDNOS. Our findings as well as those of others (Bulik et al. 2000 ; Crow et al. 2002) could be seen as indicating that the present diagnostic classes are too narrowly defined, and that the relocation of a proportion of the patients today diagnosed as EDNOS would make sense from a clinical point of view. New categories would not need to be perfect to be an improvement. Clusters such as those that we have outlined may suggest new categories that could be clinically useful, such as 'generalized eating disorder'. To be useful, however, diagnostic categories need to be recognizable and workable. Our use of only key clinical characteristics necessary for establishing diagnosis and detectable at first interview is helpful in this respect. Yet the clusters found in the present study are far from being candidate syndromes or prototype disorders. To achieve such status, they would need to be shown to have consistent associations with other features, to have prognostic value and to be related to treatment outcome. They would then need to be defined in ways that could be used in clinical practice. A proper conservatism prevails in the definition and adoption of new syndromes. However, there has been some slow extension of the diagnostic canon over the years, most notably with bulimia nervosa (Russell, 1979) , and the launching of binge-eating disorder as a candidate disorder. Moreover, there has been a good deal of tinkering involving changes of detail in successive revisions of diagnostic criteria. Hitherto, both the definition of new syndromes and their subsequent revision has been the work either of perceptive individual clinicians or of committees. This is likely to continue to be the case, although their decisions and proposals could benefit from a greater use of empirical research into classificatory systems. Diagnostic categories facilitate research, but research findings should also inform the definition of diagnostic categories.
The clusters emerging from our work broadly support current diagnostic categories. The three clusters -'anorexic ', ' generalized eating disorder ' and 'overeaters ' -resemble but are not identical with the diagnoses of anorexia nervosa (restricting type), bulimia nervosa and binge-eating disorder. Nevertheless, it remains an open question whether the patterns of symptoms defined by cluster analysis might lead to categories that would perform better than our present conventional categories. To this end our on-going work is focusing on, amongst other things, the relationship of DSM-IV diagnoses and statistically derived clusters to personality variables, co-morbidity and outcome.
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